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The acouracy of the measurement of discharges (water and

alluvial auspensians) depends to & congiderable degree upon the dure=

tion of neasurementy the accurecy becomes greater as the time inter=
LL

val decroases, From 8312 working houre are gpent in measuring one

water discharge on the Yolge Rivor by the § point methed pel0 vertioals).

Eoonemically spoeking, such lengthy durstion of measuremont
i6 expenalve. The introduction of the integral method of measuring
water dischavges end aliuvial suspenslons would oconsiderably accelerate

hydremetrio workeoe

Unfortunately, the 1944 edition of instructions t¢ hydremeteor=
logionl stationo end posts prosupposes the usa of the integral method

only for the moapurement of alluviel suopension dischargose

The personnel of ntation Polyans Frunze sonducted oxperiments
on the measurement of the Volge River disoharges by the integral

methode

Experimonts were conducted during onln weather and low water

merk levels Velocity was meagured by mesns of & Lagu hydrometere

In order to use this method it is wvery importent to establish
the necessary speed of ascent and descent of the hydremeter, which
would result in minimum disorepancies. For this purpose we have

made a number of determinatione, pesults of which are given in Table le

The Slosest results are obtained when the speed of ascent and
doscent of the hydromeber 48 0,066=0.43 meters per socond, i.e. for
speed very olose to the initial speed of the hydrometor, which in our BREY
opinion, approximates the ‘truth. Having adopted the indioated spoeds

of ascent and descent, we sonducted & number of measurements of water

* discharges by the 6 point and integral mothodss
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TABLE 1
Ne 6 Point By the Integral Methoed, Using
Ascent end Doseent k27 ke 2 K¢ k)
In Order Method In Meters per Second v v
0,13 Vi 0.066 ‘Vz OQO%VS
1 0.66 0,80 0,82 0,66 0.21 0,84 1,08
2 0,46 Oed4 0,43 0446 0.08 0.96 1,00
3 Q.46 0443 0,44 0.48 0,986 0.98 1,02
4 0446 - 0.48 0440 e 1.02 1.00

Work was porformed in calm weather from an snchored boat, and by fastening
the hydrometer to & torpado-nhapod 120 kilogram welght, which was tied to a 7
rillimeter cnble divided into one meter groduations, which permitted the moasuroe=

mont of depth to an aseurasy of Osl moters

The time when the hydrometor would reach the vottam and waber ourface
wao read, The gpead of agoent and descent of the hydrometer wnd regulated with
g stopwaboh, which easured und formi by of the process. The results obtalnad are

shown in Table 2

As seon from Tabls 2; dlzcrepancies vary batweon 0 t0 447 percent, if we
take ac standard waber discharges measured by the Se=point mothod ond trsated in

Y grnphico-moha.nical moaner, which ean be congidersd quite satlsfactorys
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ont and Treatment Percent of Diserepancy of Discharges
Mathod of Kaapars Dependiag on the Methed of Measursment
and Treatment

= Intogral
5 = Poiat Inbogral § = Bolnt T
Graphioo = Graphico = Lk eal
Moghanical  Analytisal Analytionl Mochanioal Analytieal Analytica
1,860 1,820 1,860 100 3 -1
1,020 1,900 1,860 100 -1 =3
1,090 1,960 1,080 100 -0 0
2,680 2,50 2,460 100 -3 =47
2,600 2,510 2,630 100 -1 0
Avorage =2 LY

The speud sad simpliocity of neasursment and treatment of dats by the
integral mekhod of dlacharge mensurenent posults in great saving of working

timee

Thus, in order to determine and work out o singls Volza water discharge
we require about 36 working hourss for the moasurement and working out of a die=
oharge by the integral method, we require only aboub one working day, with the

resultant oconomy of 2«26 work days poer one discharge.

Discrepancies between viater discharges moasured by the g=point and integral
depend primarily on the speed and undformity of aseent and descont of the hydroe

moter which must be detormined and regulated by means of a stopwatohe

In order to verify the methods of detexmination and working out the dise
charges of suapenaions used by the Hydrological meteorological service, we have, in

1040, mande 30 discharge determinations employing different methods aad ingtruments s

The mothod of obtaining samples and separation of suspensions, trontnent of

u3.
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discharges were in striet correapondense with the instruetions for
river hydrologieal ctationss To obtain better results, bathemeter
and bottle were of equal velume (6 liters). The method of gecuring

Zhukovekiy's bathometer and bottle is indicated on drawing l.

The river profile and distribdution of velooity ordinates are
ghown ou drawing 2. Samples of suspensions were taken across an ordie
aate. Results of the treatment are shown in Table 3, On the basis of

theus data we ocan draw the following conolusiocnse

1, That the treatmeat of suspenalon semples with the soparation

of freotions leads to & general 2028 percent inoreass in discharge.

2, That the discharges of suapensions, deternined by ths da~
tailed method, differ from discharges dotermined by the integral methed,
only within the limits of acouracy of determination of discharges, l.6.
discharges doterminod by tho integral method are equivalent in quallty
to those determined by tho detailod methods
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TABLE 5
Suspension Dischergses
(3tethod of Determinstion ;
No Date of Discharge H Water Dischergs, Cubic and Treatment of 1e
In Order Determination Centimoters Meters per Second Zhukovskiy's B
Eathonetar Bottle B ox=f e B
—_ = B - 3
Detail- Without  Datsil- Inte- —_=
ed Frac- Fractions ed l!z gral IB5 posy
tions B ):3 (2
- S - tionsR R ——— e et
1 6/ 1,052 28,700 6,002 4,375 — -— 0.72 — - ==
2 15/ 1,108 25,750 5,000 2,095 2,310 _ 0.70 ©.77 = o
3 26/ 884 18,060 1,170 967 1,130 - 0.83 ©0.97 —
I3 30/% 738 14,530 1,450 — — 958 - - 053
5 1/ 668 13,137 900 — - 720 - — 082
6 sfux 584 11,300 530 — - T35 — —  0.38
7 771 527 10,200 850 -_— - 692 —_ -— 0.7
8 10/vL 489 9,480 930 &80 - 655 0.72 — 0.7
9 15/91 470 8,830 728 626 -_— - ©.88 — -

10 20/v1 550 11,810 1,420 1,00% — 959 p.7a —  0.88
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(1) (2) 3 () 7. ) ) 19, 11
: ( ) "
13 24, | — -_— V.77 0.
| 2 »080 1,009 2
/VI 587 11,920 1 ,400 1
7. 580 -— 800 816 — 0.82 053
/‘III 574 10,950 L
12 3
Average D78 0.3 0a7d

I, I. Bol'ches
Received by the editor March 8, 1947
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